All starting materials were obtained from commercial suppliers and used as 
Then, the product was washed alternately with deionized water and ethanol for three times. The sample could be re-dispersed in deionized water or other polar solvents.
Loading RBD into CD-UCNPs to obtain RBD-UCNPs assembly materials
20 μL dichloromethane solution of RBD (15 mg) was mixed with 15 mL aqueous solution of as-prepared CD-UCNPs (60 mg)". The mixture was stirred for 5 h at room temperature to obtain a homogeneous phase. Free RBD was removed by centrifugation at 15 000 rpm for 10 min. The precipitate was washed three times with deionized water by centrifugation. The as-prepared hybrids (RBD-UCNPs) were re-suspended in pure water to form a homogeneous clear solution and stored at 4℃.
Preparation of Clinical Samples
Serum specimens from healthy persons and clinically diagnosed anaemic as well as leukemic patients were provided by the Affiliated Drum Tower Hospital of Nanjing University. 1 mL serum diluted with 2 mL deionized water was heated to 100 ℃ and gradually added with 5 mL HNO 3 and 2 mL H 2 O 2 , thereafter, the solution evaporated to achieve the concentrate for determination.
Characterizations
The morphology and structure were characterized by TEM and HRTEM images using a JEOL-2100 TEM equipped with an Oxford Instrument EDX system operating at 200 kV. XRD measurements were performed on a Japan Shimadzu XRD-6000 diffractometer with Cu-Ka radiation (λ = 0.15418 nm); A scanning rate of 0.05 deg s 
